Background: Surgical mortality audit is an important tool for quality assurance and professional development but little is known about the impact of such activity on professional practice at the individual surgeon level. This paper reports the findings of a survey conducted with a self-selected cohort of surgeons in Queensland, Australia, on their experience of participating in the audit and its impact on their professional practice, as well as implications for hospital systems. Methods: The study used a descriptive cross-sectional survey design. All surgeons registered in Queensland in 2015 (n = 919) were invited to complete an anonymous online questionnaire between September and October 2015. 184 surgeons completed and returned the questionnaire at a response rate of 20%. Results: Thirty-nine percent of the participants reported that involvement in the audit process affected their clinical practice. This was particularly the case for surgeons whose participation included being an assessor. Thirteen percent of the participants had perceived improvement to hospital practices or advancement in patient care and safety as a result of audit recommendations.
Background
The surgical mortality audit is a systematic review process to examine issues relating to the causes of death in patients following surgery. Audit trends in surgical mortality are subsequently documented which helps to identify errors or gaps in surgical management and patient care [1] [2] [3] [4] [5] [6] . Such auditing processes, especially those that involving peerreview procedures, should result in improved patient outcomes, quality of service and reflective practice in surgical care settings. Previous research has shown that the implementation of surgical auditing is associated with improved patient care and clinical outcomes [7, 8] as well as reduction of healthcare costs at the hospital level [9, 10] .
Even though surgical mortality audit is an important tool for quality assurance and professional development, relatively little is known about the impact of participation in such a review process on professional practice at the individual surgeon level. Specifically, it is unclear what lessons have been learnt through participating in the mortality audit and to what extent the experience of receiving feedback from peers, or being involved in the peer review process with other surgeons, affects the clinical practice of these surgeons. This study addresses this gap in the evidence-base by analysing answers to an audit quality assurance survey provided by a sample of surgeons in Queensland, Australia in 2015. The study focused on their experience of participating in the audit process and its impact on their professional practice, as well as implications for hospital systems. The findings deepen our understanding of the experiences and impacts of participation in surgical mortality audit and help identify areas for further improvement of this peer review process.
Surgical mortality audit in Queensland
Australia is one of the few countries that implement a nationwide audit of surgical deaths. The Australian and New Zealand Audit of Surgical Mortality (ANZASM) provides a national framework of audits of surgical mortality using a peer-review procedure [11] . In Queensland, the Queensland Audit of Surgical Mortality (QASM) is funded by Queensland Health and operates under the governance of the Royal Australasian College of Surgeons. QASM administrates and manages the audit and disseminates the audit results. As at April 2017, there are 29 public hospitals and 39 private hospitals participating in QASM [12] .
Participation in surgical audit for surgeons in Queensland is a requirement of the Continuing Professional Development Program of the Royal Australasian College of Surgeons. The surgeons may participate in QASM in three ways: submitting a structured Surgical Case Form (SCF) for each death that occurs in a patient under their care; acting as a first-line assessor; and/or acting as a second-line assessor. The audit process involves QASM sending a SCF to the consultant surgeon whose patient died in the hospital regardless of whether an operation was performed or not. The completed form undergoes a blinded (for patient, surgeon and hospital) first-line assessment. If the assessor is satisfied that there were no issues requiring further indepth assessment, then the case is closed and feedback sent to the surgeon involved. If further assessment is recommended or information on the case is lacking, the medical record of the patient for that admission is acquired and a second-line assessor within the same surgical speciality examines the SCF, the first-line assessor's comments, and the patient's medical record before compiling a final report to QASM. This feedback of the second-line assessor is then passed on in a de-identified document to the original surgeon under whose care the patient died. Between 2007 and 2015, a total of 7,444 deaths were reported to QASM, 100% underwent first-line assessment and 909 or 12% of these went to second-line assessment [13] .
The Audits of Surgical Mortality are protected by Commonwealth legislation known as 'Qualified Privilege'. This ensures comprehensive privacy regarding the data at all levels and is key to the cooperation that is demonstrated by surgeons across Queensland and the nation. The individual surgeon receives feedback on his/ her patient after assessment but no other party is able to access this information under the Qualified Privilege legislation. Aggregated de-identified data may be used in publications, presentations or other teaching materials.
Methods

Survey design and participants
This study used a descriptive cross-sectional design to survey a self-selected cohort of surgeons about their experiences when participating in the surgical mortality audit. The researchers designed a short anonymous online questionnaire instrument using SurveyMonkey [14] and all surgeons registered to work in Queensland in 2015 (n = 919) were invited to complete the survey between 18 September and 23 October 2015. The use of an online survey was deemed the most effective for the target population.
The questionnaire used closed questions to obtain data on the surgeon's speciality and nature of their participation in the QASM process: no participation; submitted at least one SCF; conducted at least one first-line assessment; conducted at least one second-line assessment. For each form of participation, surgeons were asked whether they thought the feedback they had received or provided had influenced their own clinical practice. The surgeons were also asked whether they had perceived any changes to hospital practices as a result of QASM recommendations. Open-ended questions invited surgeons to comment on the impact of participation within the surgical audit regarding clinical and hospital practices as well as the perceptions and recommendations that arose from experiences with the peer review procedures.
All questionnaire responses were transferred into an Excel worksheet for further analysis.
Data analysis
Descriptive statistics were used to summarise details of participation of the respondents in the surgical audit and to compare the perceived impacts of participation across surgical speciality, the number of participants in auditing, and nature of participation (as surgeon reporting or assessor) in the peer review process. To examine the relationship between the level of participation in surgical audit and influence of feedback or assessment on clinical practice, a chi-square analysis was conducted [15] . The chi-squared test was appropriate for this study as the data met the assumption that the expected frequency of any cell was at least five.
The open-ended survey responses on experiences and perceived impacts of auditing were coded independently by two researchers (CWL, FMB) using an inductive thematic analysis approach [16] . The themes identified were compared with differences resolved through discussion between the two researchers. The findings were then presented to the full research team for further examination.
Results
The link to the survey was sent by email to 919 surgeons in Queensland and 184 surgeons completed and returned the questionnaire: a response rate of 20%. Table 1 shows that the distribution of surgical speciality of the survey participants is closely comparable to that of the wider population of surgeons working in Queensland in 2014.
Extent of participation in the QASM process
Most respondents (n = 149; 81%) reported having participated in the QASM process by completing at least one form of QASM activity. The 35 respondents who stated they had not participated in the QASM process are not included in the analysis that follows. Submitting a SCF was the most common type of participation, followed closely by being a first-line assessor: 117 (79%) surgeons reported they had completed at least one case form and 107 (72%) reported having completed at least one first-line assessment. Just over half (n = 80; 54%) of the surgeons reported having participated as a second-line assessor.
Considerable individual variation was evident among the 149 respondents with regard to the degree of participation in the QASM process (see Table 2 ). At the lowest level, 35 (23%) participants reported submitting a SCF only, with no involvement in first or second-line assessments. These were the surgeons who had received but had not provided feedback in the QASM process. At the other end of the spectrum were 55 (37%) surgeons who reported participation in all three components of the QASM process, i.e. they had submitted at least one case form, and had been involved in both a first and secondline assessment. There were other intermediate levels of participation along this spectrum of participation (refer to Table 2 ).
Impacts of QASM participation on clinical and hospital practices
Thirty-nine percent (n = 58) of the 149 surgeons who had participated in QASM activity reported that their involvement had affected their clinical practice. As seen in Table 2 , reported impacts on clinical practice were more commonly a consequence of assessment completion than receiving feedback. Only 2 (6%) of the 35 participants whose participation was confined to receiving feedback through SCF submission reported impacts on clinical practice compared with 22-30% of those who completed assessments in addition to receiving feedback (p = 0.04).
20 participants (13%) also reported that they perceived changes to hospital practices as a result of QASM recommendations (detailed results not shown).
The analysis of open-ended responses below provided further details of the impacts on clinical and hospital practices. Table 3 reports the major themes and their frequency as identified from analysis of answers to open-ended survey questions. Fifty-nine participants described how participation affected their clinical practices: 'becoming more reflective by learning from experiences of peers' and 'becoming more considered in their actions or decisions' being the two most frequently mentioned. Participants also thought that the audit experience helped them recognise the importance of effective communication and clear documentation as well as increased their confidence in understanding and implementing best practice. In addition, there were reports on changes in specific clinical technique or procedure including 'altered antibiotic prophylaxis' , 'use of stents' , or be 'more conscious of fluid balance' and 'avoiding anticoagulants'.
Analysis of open-ended responses
Nineteen participants (13%) had perceived a number of changes to hospital practice as a result of QASM recommendations. Most of the changes observed were either improvement in procedure and patient management at the organisation level or advancement in patient care and safety at the operating theatre level. Based on their experiences with the QASM process, 40 participants suggested changes that could be made to hospital systems. These recommendations fall into a number of areas with 'better audit process and feedback use' and 'better consultant involvement and leadership' as the most frequently mentioned topics followed by improvements in the areas of 'procedures, facilities and training' , 'management of frail or elderly patients' , and 'communication and documentation'. Nineteen participants (13%) reported that they perceived negative effects of the QASM process (detailed results not shown). There were concerns about overauditing and creating extra workload to the staff that is 'repetitive and wasteful'. Participants also complained about the poor quality of advice received or that the result of an assessment was not properly followed up by the administration. Defensive practice was another negative effect highlighted in the responses with participants mentioning a reluctance to 'operate [on] complex cases' or 'offer surgery to older/unwell patients who have a significant chance of potential benefit but not insignificant risk'.
Discussion
To our knowledge, this is the first study to examine the impact of participation in a mortality audit process on professional practice at the individual surgeon level. In summary, surgeons who played an active role benefited the most. It appears that surgeons that passively participated in the audit process by filling in the SCF missed out on an educational opportunity. The often-cited aphorism 'Good judgment comes from experience; experience comes from bad judgment' , which was attributed to Dr Kerr White [17] , helps illustrate this point: a 'bad' surgeon is not the one with patients whose outcome was undesirable but the surgeon who lacks a process which allows them to maintain sound judgment. Participation in assessment in the surgical audit is one way of becoming a proficient surgeon, who employs critical thinking as part of their daily practice.
Just over one-third (n = 58) of the participants in the survey reported that involvement in the QASM process affected their clinical practice and this was particularly the case for surgeons whose participation included assessment. In addition, 13% or 20 of the participants perceived improvement to hospital practices or advancement in patient care and safety as a result of QASM recommendations.
Analysis of the open-ended responses suggested the audit experience had led surgeons to become more cautious, reflective in action and with increased confidence in best practice, and recognise the importance of effective communication and clear documentation. In combination, these findings offer evidence for surgical mortality audit as an effective strategy for continuous professional development and for improving patient safety initiatives.
Our finding that the extent of participation in the audit process is associated with improvements in clinical practice is revealing. In particular, it highlights the experience of being a peer-assessor as an important learning opportunity for the surgeons. This point is clearly illustrated in the open-ended responses where participants repeatedly mentioned how seeing the work or approach of their peers helped increase their practice confidence as well as stimulated critical and reflective thinking. The greater impact of assessment activity on clinical practice other than receiving feedback from SCF is understandable. Being an assessor, especially a second-line assessor, means that the surgeon has access to comprehensive information regarding the case under review, providing opportunity and resources for learning and reflection.
The finding that submitted case forms had a low impact on clinical practice suggests that receiving feedback alone may not be a useful learning tool for surgeons. Anecdotally it has long been known that for some surgeons compliance to SCF completion is low with a delegation of the task to a registrar whose knowledge of patients or nuances of the case may be limited. The results indicate that a more detailed study to examine how surgeons perceive and respond to feedback may be warranted. There is also a need for QASM to refine and improve incident reporting and feedback procedures to hospitals.
A number of limitations associated with the crosssectional survey design are acknowledged. First, the low response rate (20%) to the survey may have biased the results. The low response rate of surgeons to the survey is not unexpected as health professionals with their very demanding work schedules are known to be a particularly hard-to-reach group in surveys with response rates often lower than that of the general population [18] . Notably, the distribution of the participants according to surgical speciality was comparable to that of the population of surgeons working in Queensland, suggesting that the study captured a variety of opinions across specialities. However, being based on a self-selected sample, it is possible that the survey results may reflect the views of surgeons with a particular interest in the topic. In addition, while participation in the surgical mortality audit had been made mandatory for all surgeons by the Royal Australasian College of Surgeons since January 2010, participation in the reviewing of cases remains voluntary. The fact that over half of the survey participants completed first and second-line assessment indicates that the study may have attracted surgeons who are more open to and engaged with the goals of the audit process. To reduce nonresponse bias, future studies may consider using gift and professional development incentives, registered mail, reply paid envelope or a mix of web and mail survey to increase the response rate of this target group [19] [20] [21] .
Moreover, as a way to keep the survey completion time short, the questionnaire included only blunt measures that collected no specific details of QASM activities (including the total number of assessments conducted by each participant). It was also not possible for the researchers to follow up or clarify meanings with
the respondents regarding open-ended answers. Finally, all data reports were self-reported and the interval between participation in QASM activity and survey completion varied for individual surgeons, both of which raise the possibility of recall errors.
In combination, the results of the survey both highlight and reinforce the idea that the conduct of mortality audit needs to be an ongoing continual improvement process. As Leistikow and colleagues [22] concluded in their review on the practice of healthcare incident reporting, the 'journey' (i.e. the process of seeing and learning) may be more important than the 'arrival' (i.e. obtaining feedback or a particular outcome). The potential value of assessment activity on clinical practice reported by surgeons in this study helps illustrate this point. At the same time, the findings of the survey highlight the need for auditing bodies like QASM to take further actions to address negative impacts or disadvantages of clinical audit [23] , which include creating extra workload, the perception of surveillance or territorial suspicions. In particular, it is essential to find ways to counter the practice of 'defensive' medicine as an unintended consequence of mortality audit. To achieve the intended goals of clinical audit, reporting systems must be underpinned by effective learning processes with a genuine focus on improved care systems rather than punitive action that intensifies feelings of shame and anxiety in the individuals [22] . Harnessing the potential of clinical audit to enhance reflective practice is a key element of that process.
Conclusions
By focusing on how participation in the mortality audit process affects professional practice, this study shows the importance of mortality audit in helping surgeons to reflect critically on their experiences and to engage in a process of continuous learning. The findings that active involvement in the peer review procedure is associated with improvements in clinical practice confirm surgical mortality audit as an effective strategy for quality assurance and professional improvement. The study deepens our understanding of the impacts of the audit process at the individual surgeon level while contributing to the evidence-base of lifelong learning and continuing professional development. 
